The frequency of square wave jerks (SWJ) was compared in eight patients with progressive supranuclear palsy (PSP), 25 patients with multiple system atrophy or Parkinson's disease plus (MSA/PP), 85 patients with idiopathic
(MSA/PP), 85 
patients with idiopathic
Parkinson's disease (PD) and 20 agematched normal volunteers. In the control group, the mean (SD) SWJ frequency (SWJ larger than 1' amplitude) was 2-3 (2-4)/min. Abnormal ocular fixation (SWJ frequency > 10/min) was observed in a large proportion of PSP patients (7/8) and of MSA/PP patients (16/25) but in few PD patients (13/85) . In the group of PD patients with abnormal ocular fixation, freezing of gait, falls and instability were more severe than in the group of PD patients with normal fixation. The study of ocular fixation may help to differentiate PD clinically from other Parkinsonian syndromes. SWJ are probably not related to the central degeneration of the dopaminergic nigrostriatal pathway observed in PD. drug-induced or post encephalitic Parkinsonism, patients who had undergone neurosurgery, those with neurological disease other than "Parkinsonism" and patients unable to collaborate in the oculomotor study (because of poor vision, too much severe oculomotor abnormalities, poor cooperation) were excluded. Hypnotic and anxiolytic drugs were prescribed during the two days preceding the examination. All anti-Parkinsonian medication was withheld for at least 12 hours before evaluation to observe when the patients were "off". Patients were classified in three different groups according to clinical diagnostic criteria.
The first group included eight patients with probable progressive supranuclear palsy (PSP). These patients presented axial rigidity without tremor, poor response to levodopa or subcutaneous (SC) apomorphine, slow vertical upward and downward saccades, unsteady gait with falls and moderate intellectual impairment.
The second group included 25 patients with the clinical diagnosis of probable multiple system atrophy (MSA) or Parkinson's plus (PP). These patients corresponded to an heterogeneous group of patients with "atypical" Parkinsonian syndromes previously defined as Shy Drager disease, olivopontocerebellar atrophy, or corticobasal degeneration. All the patients included in this group were characterised by the presence of an extrapyramidal syndrome associated with one or more of the following criteria: cerebellar or pyramidal symptoms of unidentified cause, severe autonomic failure, negative response to large doses of levodopa or SC apomorphine, isolated "ataxic-Parkinsonian" or "freezing" gait.
The third group corresponded to 85 patients with the clinical diagnosis of probable "idiopathic" or "Lewy body" Parkinson's disease; such patients were included if they did not present any of the preceding criteria for the diagnosis of PSP and MSA/PP, if they presen- None of these criteria are pathognomonic alone but, taken together, their association permits better diagnosis. In this study, using such clinical criteria, nearly 90% of the PSP and 64% of the MSA/PP presented abnormal SWJ while 85% of the PD did not. In this population, no pathological proof of the diagnosis was available. Moreover, several MSA/PP patients (36%) did not have SWJ and some PD patients (15%) had SWJ. A clinical follow up and a pathological analysis of these cases would be useful. SWJ did not accurately differentiate all the patients and cannot be considered as pathognomonic either. The present data, however, suggest that, taken into account with other criteria, ocular fixation studies could be of clinical value in differentiating PD from other Parkinsonian syndromes.
Physiopathological mechanisms of SWJ and ocular fixation are poorly known. It has been hypothesised that saccadic intrusions could result from abnormal supranuclear trigger signals interrupting omnipause cell activity; this would lead to a release of saccadic burst units of the paramedian pontine reticular formation. 22 These supranuclear signals could come from various brain areas: SWJ have been observed in different pathological conditions suggesting that the integrity of anterior and posterior cerebral hemispheres,3 cerebellum3 and basal ganglia78 is required for normal ocular fixation. Within the basal ganglia, different extrapyramidal pathways could be differently involved in ocular fixation. For example, SWJ in patients with Huntington's chorea have been attributed to an abnormal control of the caudate nucleus-substantia nigra pars reticulata on saccade "gating" mechanisms, through projections to the paramedian pontine reticular formation via the superior colliculus. " SWJ, in this case, appear to be due to an insufficient tonic inhibition of the nigro-23 collicular connection. Conversely, the paucity of SWJ that we observed in PD suggests that the nigrostriatal pathway does not play a crucial role in the genesis of "spontaneous" saccades. The observation that SWJ are a common feature of PSP and MSA/PP is unfortunately less informative because the pathological processes in these diseases are too widespread to allow anatomical or pathophysiological conclusions. We observed that all the MSA/PP patients with cerebellar symptoms had SWJ; this agrees with the theory that cerebellar lesions are frequently associated with abnormal ocular fixation.' Cognitive functions have not been quantitatively assessed in this study; severely demented patients were excluded but it is likely that some patients presented mild or moderate cognitive impairments. SWJ have been described in Alzheimer's disease like dementia91' and in hemispheric lesions.' Moreover, the high incidence of errors in an anti-saccade task and the correlation between latency and the frontal dysfunction evaluated by neuropsychological tests shown by Pierrot-Deseilligny et al24 suggest that short latencies could result from an impairment of the frontal inhibitory system involved in saccade initiation. A "cortical" mechanism cannot be excluded in some of our patients. Finally, two patients with a levodopa sensitive Parkinsonian syndrome associated with pure severe orthostatic hypotension exhibited typical SWJ. 
